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A, 



iy\^ (V , 



a film formation apparatus provided for forming a[n amorphous] non- 
single crystal siliconVilm on a substrate by a chemical vapor deposition 
method inlaid ffibet ^ 

a laser processing apparatus for irradiating said silicon film with a 

laser light for crystallizing sW.silicon film after forming said [amorphous] 

\ ^ \\^ 
non-single crystal silicon film\ j 

a [preliminary] vacuum\ hamber [interposed betweenl ( commonly 

connected to said film formation [chamber] apparatus and said laser 

processing [chamber] apparatus , an 

a mechanism for transporting sak substrate from said film formation 

\ ua^ 
apparatus to said laser processing apparatus through said preliminary 

chamber without exposing said substrate toWtside air A 

^ said laser processing apparatus comprising a chamber and a laser 

wherein a rectangular-shaped laser beam havingVan elongated cross-section 

irradiates said non-single crystal silicon film . 
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12. (Twice AmendecK The apparatus of claim 8 wherein said laser 
[processing apparatus comprises a chamber and a laser] is placed outside 
said chamber, said chamber haying a window through which [a line] said 
rectangular -shaped laser beam ha\Hqg an elongated cross section is 
introduced into said chamber. 




16. (Twice Ame 
provided on a substrate 
a [preliminary] 




An apparatus for processing a semiconductor 
sing: 
chamber; 
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an ion introducing apparatus connected [with] to said [preliminary] 
vacuum chamber fondoping a semiconductor layer formed on a substrate 
with a dopant impurity; 

a laser processing apparatus connected to said ion introducing 
apparatus through saicfl [preliminary] vacuum chamber for treating said 
semiconductor layer with a laser light after said dopingM ; and 

[wherein said preliminary chamber is provided with] a mechanism 
provided to said vacuum cnamber for transporting said substrate from said 
ion introducing apparatusUo said laser processing apparatus without 
exposing said substrate to tMp air A 

said laser processiri^jrparatus comprising a chamber and a laser 
wherein a rectangular-shapes laser beam having an elongated cross-section 
irradiates said non-single cry staK silicon film . 




^ \ /l*?r--£Lyric^ Amended) The apparatus of claim^8jwherein said laser 
[processing apparatuS^-soinprises a chamber and a laser] is placed outside 
said chamber, said chamber ha^mg^a window through which [a line] said 
rectangular -shaped laser beam havin^aQ^ elongated cross section is 
introduced into said chamber. 



Please add new claims 26-73 as follows: 



--26. An apparatus for processing a semiconductor provided on a 
substrate comprising: 

a film formation apparatus provided! for forming a non-single crystal 
silicon film on a ^substantially squares) substrate by a chemical vapor 
deposition method in^said chambeij; 
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a laser processing apparatus for irradiating said silicon film with a 
laser light for crystallizing said silicon film after forming said non-single 
crystal silicon film; 

a vacuum chamber V commonly connected to said film formation 
apparatus and said laser processing apparatus, and 

a mechanism for transporting said substantially square substrate from 
said film formation apparatus tasaid laser processing apparatus through said 
preliminary chamber without exposing said substantially square substrate to 
outside air, 

said laser processing apparatus comprising a chamber and a laser 
wherein a rectangular-shaped laser beam having an elongated cross-section 
irradiates said non-single crystal silicon film on said (substantially square ) 
substrate. 

27. The apparatus of claim 26, \^[ierein said substantially square 
substrate is glass. 



28. The apparatus of claim 26 wherein said substantially square^ 
substrate is 300 mm x 400 mm and said rectangular-shaped laser beam is 



2 mm x 350 mm. 



V film transistor forming apparatus for forming a thin-film transistor. 



29. The apparatus of claim 26, further includmg at least one thin- 



30. The apparatus of claim 26 wherein said la\er processing 
apparatus further comprises a sample holder for moving said\substantially 
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square (substrate iriya direction orthogonal to said rectangular-shaped laser 
beam. 



31. The apparatus of claim 26 wherein said laser processing 
apparatus further comprises a sample holder and said sample holder 
includes a heater for heatipg saidjsubstantially square jsubstrate. 

32. An apparatus fo^ processing a semiconductor provided on a 
substrate comprising: 

a film formation apparatuk provided for forming a non-single crystal 
silicon film on a ^substantially Ware) substrate by a chemical vapor 
deposition method in said chamber ,\ 

a laser processing apparatus fdr irradiating said silicon film with a 
laser light for crystallizing said silicon^lm after forming said non-single 
crystal silicon film; 

a vacuum chamber commonly connected to said film formation 
apparatus and said laser processing apparatus\ and 

a mechanism for transporting said substantially square substrate from 
said film formation apparatus to said laser processing apparatus through said 
preliminary chamber without exposing said substantially square substrate to 
outside air, 

said laser processing apparatus comprising a chamber and a laser 
wherein a rectangular-shaped laser beam having an elongated cross-section 
irradiates said non-single crystal silicon film on^d^ubs^antially square") 
substrate and wherein ^aid rectangular-shaped laser* has a leng\h greater than 
»^a width of said [substantially squarejsubstrate. ^ 
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33. The apparatus of claim 32, wherein said substantially square 
substrate is glass. \ 

34. The apparatus of claim 32 wherein said substantially square 
substrate is 300 mm x 400 mm and said rectangular-shaped laser beam is 
2 mm x 350 mm. \ 

35. The apparatus of claim 32, further including at least one thin- 
film transistor forming apparatus for forming a thin- film transistor. 

36. The apparatus of claim 32 wherein said laser processing 
apparatus further comprises a sampleNholder for moving said substantially 
square substrate in a direction orthogonal to said rectangular-shaped laser 
beam. \ 

37. The apparatus of claim 32 wnterein said laser processing 
apparatus further comprises a sample holderXand said sample holder 
includes a heater for heating said substantially square substrate. 

38. An apparatus for processing a semiconductor provided on a 
substrate comprising: \ 

a film formation apparatus provided for forming a nVi-single crystal 
silicon film on a substrate by a chemical vapor deposition method inlaid 
chamber^; \ 

a laser processing apparatus for irradiating said silicon Rim with a 
laser light for crystallizing said silicon film after forming said ribn-single 
crystal silicon film; \ 
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a vacuum chamber commonly connected to said film formation 
apparatus and said laser processing apparatus, and 

a mechanism for transporting said substrate from said film formation 
apparatus to said laser processing apparatus through said preliminary 
chamber without\exposing said substrate to outside air, 

said laser processing apparatus comprising a chamber and a laser 
wherein a rectangulaKshaped laser beam irradiates the whole surface of the 
substrate including sakrsnon-single crystal silicon film. 

39. The apparatus of\laim 38, wherein said substrate is glass. 

40. The apparatus of claim\38 wherein said substrate is 300 mm x 
400 mm and said rectangular-shapecNaser beam is 2 mm x 350 mm. 

41. The apparatus of claim 38, fimher including at least one thin- 
film transistor forming apparatus for forming a thin-film transistor. 

42. The apparatus of claim 38 whereiii said laser processing 
apparatus further comprises a sample holder for moving said substrate in a 
direction orthogonal to said rectangular-shaped laser beam. 

43. The apparatus of claim 38 wherein said laser processing 
apparatus further comprises a sample holder and said sample holder 
includes a heater for heating said substrate. \ 

44. An apparatus for processing a semiconductor provided\pn a 
substrate comprising: \ 
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a fiVn formation apparatus provided for forming a non-single crystal 
silicon filmW a substrate by a chemical vapor deposition method in said 
chamber; \ 

a laser processing apparatus for irradiating said silicon film with a 
laser light for crystallizing said silicon film after forming said non-single 
crystal silicon film; 

a vacuum chamber commonly connected to said film formation 
apparatus and said laser processing apparatus, and 

a mechanism for Vansporting said substrate from said film formation 
apparatus to said laser processing apparatus through said preliminary 
chamber without exposing said substrate to outside air, 

said laser processing apparatus comprising a chamber, a gas inlet and 
exhaust means for controlling pressure and atmospheric composition within 
said chamber and a laser wherein aNrectangular-shaped laser beam having 
an elongated cross-section irradiates the non-single crystal silicon film. 

45. The apparatus of claim 44, wherein said substrate is glass. 

46. The apparatus of claim 44 wherein said substrate is 300 mm x 
400 mm and said rectangular-shaped laser beam i\2 mm x 350 mm. 

47. The apparatus of claim 44, further including at least one thin- 
film transistor forming apparatus for forming a thin-film\transistor. 

48. The apparatus of claim 44 wherein said lasefc processing 
apparatus further comprises a sample holder for moving said substrate in a 
direction orthogonal to said rectangular-shaped laser beam. \ 
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49. \ The apparatus of claim 44 wherein said laser processing 
apparatus farther comprises a sample holder and said sample holder 
includes a heater for heating said substrate. 

50. An apparatus for processing a semiconductor provided on a 
substrate comprising.: 

a vacuum chamber; 

an ion introducing apparatus connected to said vacuum chamber for 
doping a semiconductor layer formed on a substantially square substrate 
with a dopant impurity; \ 

a laser processing apparatus connected to said ion introducing 
apparatus through said vacuum Wmber for treating said semiconductor 
layer with a laser light after said doping; and 

a mechanism provided to said Vacuum chamber for transporting said 
substantially square substrate from saidvion introducing apparatus to said 
laser processing apparatus without exposing said substantially square 
substrate to the air, \ 

said laser processing apparatus comprising a chamber and a laser 
wherein a rectangular-shaped laser beam having ah elongated cross-section 
irradiates said non-single crystal silicon film. \ 

51. The apparatus of claim 50, wherein said substantially square 
substrate is glass. \ 

52. The apparatus of claim 50 wherein said substantially square 
substrate is 300 mm x 400 mm and said rectangular-shaped laser \eam is 
2 mm x 350 mm. \ 
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53. The apparatus of claim 50, further including at least one thin- 
film transistor forming apparatus for forming a thin-film transistor. 

54. The apparatus of claim 50 wherein said laser processing 
apparatus further comprises a sample holder for moving said substrate in a 
direction orthogonal to said rectangular-shaped laser beam. 

55. The apparatus of\ claim 50 wherein said laser processing 
apparatus further comprises a \ample holder and said sample holder 
includes a heater for heating said substrate. 

56. An apparatus for processing semiconductor provided on a 
substrate comprising: 

a vacuum chamber; 

an ion introducing apparatus connected to said vacuum chamber for 
doping a semiconductor layer formed/ on a substantially square substrate 
with a dopant impurity; 

a laser processing ^(fbaratus/ connected to said ion introducing 
apparatus through said va|ib*m chafnber for treating said semiconductor 
layer with a laser light after laid diping; and 

a mechanism provided to sain vacuum chamber for transporting said 
substantially square substrate from said ion introducing apparatus to said 
laser processing apparatus without exposing said substantially square 
substrate to the air, 

said laser processing arf>aratus comprising a chamber and a laser 
wherein a rectangular-shaped feser beam having an elongated cross-section 
irradiates said non-single cry/tal silicon film and wherein said rectangular- 
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tt^ \ shaped laser has a width grea^ jhan a width of said substantially square 
^^•£substrate. ' " 

pi. Ther apparatus of claim ^ wherein said substantially square 
I ^Sjibstrate is gl^ 

A. i 

5)6. I The Apparatus of claim ^6 wherein said substantially square 
substrate /is 30C 




2 mny/350 



x 400 mm and said rectangular-shaped laser beam is 



p®. The apparatus of claim 56, further including at least one thin- 
film transistor forming apparatus for forming a thin-film transistor. 

^ 7y ' T * / a E ^ fa ^ LIS °^ cla * m ft wherein said laser processing 

apparatus further comprises a sample holder for moving said substrate in a 
GUai^o said rectangular-shaped laser beam. 



direction orti 



^f. The apparatus of claim p& wherein said laser processing 
apparatus farther comprises a sample holder and said sample holder 
includes a heater for heating said substrate. 



62. An apparatus for processing a semiconductor provided on a 
substrate comprisii 

a vacuum chamber; 

an ion introducing apparatus connected to said vacuum chamber for 
doping a semiconductor layer formed on a substrate with a dopant impurity; 
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a laser processing apparatus connected to said ion introducing 
apparatus through said vacuum chamber for treating said semiconductor 
layer with a laser light after said doping; and 

a mechanismVovided to said vacuum chamber for transporting said 
substrate from said \on introducing apparatus to said laser processing 
apparatus without exposing said substrate to the air, 

said laser processing apparatus comprising a chamber and a laser 
wherein a rectangular-shaped laser beam having an elongated cross-section 
irradiates the whole surface of the substrate including said non-single crystal 
" silicon film. \ 

63. The apparatus of clain\ 62, wherein said substrate is glass. 

64. The apparatus of claim 62\wherein said substrate is 300 mm x 
400 mm and said rectangular-shaped lasfer beam is 2 mm x 350 mm. 

65. The apparatus of claim 62, farther including at least one thin- 
film transistor forming apparatus for forming\ thin-film transistor. 

66. The apparatus of claim 62 whereirksaid laser processing 
apparatus further comprises a sample holder for movW said substrate in a 
direction orthogonal to said rectangular-shaped laser beam. 

67. The apparatus of claim 62 wherein said laser processing 
apparatus further comprises a sample holder and said saViple holder 

\ includes a heater for heating said substrate. \ 

J \ 
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68. An Apparatus for processing a semiconductor provided on a 
substrate comprising: 

a vacuum chamber; 

an ion introducing apparatus connected to said vacuum chamber for 
doping a semiconductor layer formed on a substrate with a dopant impurity; 

a laser processing apparatus connected to said ion introducing 
apparatus through said vVuum chamber for treating said semiconductor 
layer with a laser light after said doping; and 

a mechanism provided to said vacuum chamber for transporting said 
substrate from said ion introducing apparatus to said laser processing 
apparatus without exposing saia\substrate to the air, 

said laser processing apparatus comprising a chamber, a gas inlet and 
exhaust means for controlling pressure and atmospheric composition within 
said chamber and a laser wherein a rectangular-shaped laser beam having 
an elongated cross-section irradiates said non-single crystal silicon film. 

69. The apparatus of claim 68, wherein said substrate is glass. 

70. The apparatus of claim 68, whereimsaid substrate is 300 mm x 
400 mm and said rectangular-shaped laser beamXis 2 mm x 350 mm. 

71. The apparatus of claim 68, further including at least one thin- 
film transistor forming apparatus for forming a thin- film transistor. 

72. The apparatus of claim 68, wherein said laser processing 
apparatus further comprises a sample holder for moving said\ubstrate in a 
direction orthogonal to said rectangular-shaped laser beam. \ 



